In 1974 and 1975, within the village of Ban Chiang, northeast Thailand, two separate archaeological excavations were conducted under the direction of Chester Gorman and Pisit Charoenwongsa of the University of Pennsylvania and the Thai Fine Arts Department, respectively. The two locations (the side and backyard of a house, and a road) were chosen as unlooted areas toward the center of the village mound. Less than 0.16 percent of the approximately 8-ha mound was excavated (White 1986 : 29).
palaeopathology, sedentism, and agriculture
The relationship between agriculture and sedentism is not absolute; agriculture may precede sedentism, and hunters and gatherers may be sedentary (Kelly 1992; Shoocongdej 1996) . Sedentism may be viewed as ''less mobility'' (Kelly 1992 : 50) and may be adopted in cases of resource abundance, resource scarcity, and competition. Sedentary communities may still have degrees of mobility, for example a small group may travel to gather a certain resource, or men may go on extended hunting forays. The ramifications of sedentism include increased bacterial, viral, and parasitic infections resulting from accumulated waste and refuse, water contamination, exposure to domesticated animals, and exposure to disease vectors throughout their life cycle (Armelagos 1990; Kent 1986) .
Agriculture and its intensification may result in a more restricted ( perhaps less nutritionally complete) diet, improved weaning foods, and alterations in activity patterns, among other changes (Cohen 1989) . Both sedentism and agriculture imply a long-term investment of time, energy, and resources that then requires defensive action, such as interpersonal conflict, resulting in an increase in violent injury. Studies in palaeopathology have suggested that sedentism, agriculture, and agricultural intensification, which implies refined techniques, greater time and energy expenditure, and presumably higher crop yields, results in a decline in health of populations (e.g., Cohen and Armelagos 1984; Kent 1986; Larsen 1995 Larsen , 1997 . These changes have been well documented in archaeological populations using a wide variety of cultigens (e.g., wheat, maize, barley, millet) in a wide variety of geographic regions, including North and South America, Europe, West Asia, Africa, and Japan (Larsen 1995 (Larsen , 1997 Turner 1979) . The decline in health is multifactorial and likely related to the e¤ects of both sedentism (e.g., increased population density, increased waste, water contamination, etc.) and agriculture (e.g., decline in dietary variety, quality, and quantity). The trend toward declining health, however, is not universal (e.g., Hodges 1987; Larsen 1995 Larsen , 1997 , and the indications of stress must be evaluated within the environmental context of each specific population, weighing such factors as the degree of intensification, agricultural products, settlement pattern, population density, contact with other groups, climate, and migratory habits.
Until recently, the e¤ects of sedentism and agricultural intensification in South Asian (Lukacs 1992) and Southeast Asian populations have been unknown (e.g., Douglas 1996; Pietrusewsky and Douglas 2002; Tayles et al. 2000) . The majority of the skeletal series from Thailand available to evaluate these questions, including the Ban Chiang series, are from groups of people that already have some of the accoutrements of sedentism, for example stilt houses, pottery, cultivated food products, and domesticated animals. It is impossible to know how sedentary the early inhabitants of Ban Chiang were (for example, they may have relocated for several months at a time), but the present archaeological evidence suggests a significant commitment to the location (White 1982a) .
Cultivated rice (Oryza sativa) is the well-known staple of modern eastern Asian societies and may have been an important component of the diet in early Southeast Asian societies (Kealhofer 1996; Penny et al. 1996; Yen 1982) . Rice, in both the milled and unmilled state, is a poor source of dietary protein (Larsen 1995 : 189) because it is an incomplete protein and must be eaten with other sources, such as meat or beans, to provide all of the essential amino acids. Rice also lacks Vitamins C and A, which are necessary for normal growth and development. Thus, the intensification of rice agriculture in prehistoric Ban Chiang may have led to an over reliance on rice that may have contributed to a decline in health.
The major question examined in this paper is whether there are changes in the health, population dynamics, or physical injury of the inhabitants of Ban Chiang following the intensification of rice agriculture suggested by the archaeological record.
the skeletons (69.0 percent, 98 of 142) include both skull and infracranial elements. More than half of the skulls (60.2 percent, 65 of 108), and infracranial skeletons (54.5 percent, 73 of 134) are partially complete or fragmentary. Most of the skeletal remains have good to fair preservation, but many of the skeletal elements required reconstruction, and all of the crania were reconstructed.
Primary, supine, extended, inhumation burial was the dominant mortuary behavior at Ban Chiang throughout the temporal sequence (White 1986) . Two kinds of variable mortuary behavior were present in the sequence; 5 tightly flexed burials were recovered, and 8 of the 17 subadults under five years of age were interred within pottery jars (during the Early period). The Ban Chiang skeletal series does not represent a formal, discrete cemetery, but rather derives from the interdigitation of habitation and mortuary deposits. Still, the age and sex distributions of the entire skeletal series ðn ¼ 142Þ are consistent with the composition of a more formal cemetery.
The Ban Chiang excavations document the appearance of metal technology using copper and bronze during the Early period, and the introduction of iron in the Middle period during the first millennium b.c. (White 1986) . The skeletal remains of water bu¤alo appear at the same time. Thus, the archaeological evidence suggests that intensified agriculture, using inundated rice fields and employing water bu¤alo-drawn plows, was introduced after the Early period and during the Middle period.
To examine the e¤ects of these technological changes on the prehistoric inhabitants of Ban Chiang, the skeletal series will be divided into two subsamples, Early Group and Late Group. The Early Group includes burials from Early period I-V ðn ¼ 93Þ, and the Late Group ðn ¼ 46Þ includes burials from the Middle period VI to Late period X (Table 2) . Although the sample sizes are uneven, the age and sex distributions of these subsamples are consistent with a cemetery assemblage.
methods
The data used in this study consist of selected palaeodemographic parameters, dental caries, dental enamel hypoplasias, cribra orbitalia, adult stature, infectious lesions, and trauma. Palaeodemographic reconstructions and observations of dental and skeletal palaeopathology, including ''indicators of stress,'' follow earlier work (Douglas 1996; Pietrusewsky and Douglas 1994; Pietrusewsky et al. 1997) . Additional comments on these methods are included in the appropriate sections discussing these results. The chi-square and Fisher's exact test statistics were used to test for significant di¤erences (Thomas 1986) .
results

Palaeodemography
The relationship of demography to sedentism or agriculture is complex, incorporating both positive and negative e¤ects. Less mobility may result in an increase in fertility and improved weaning foods, as well as an increase in infant mortality resulting from more infectious diseases in densely inhabited villages (e.g., Bentley et al. 1993; Buikstra et al. 1986; Larsen 1995 : 197) . The demographic e¤ects of changing subsistence are also highly specific to the population under study. Although the relationship of demography to sedentism or agriculture is complex, a decline in mean age-at-death or life expectancy, increased fertility, and increases in age-specific mortality and infant mortality are among the palaeodemographic changes expected to be associated with sedentism and the intensification of agriculture (e.g., Cohen and Armelagos 1984; Cook 1984; Kent 1986; Larsen 1984 Larsen , 1997 Ubelaker 1984) . Both mortality-based and fertility-based palaeodemographic statistics for the Early Group and Late Group burials from Ban Chiang are compared (Table 3 ). These palaeodemographic statistics were generated by the construction of abridged life tables.
Mortality-Based Palaeodemographic Features -Several mortality-based palaeodemographic features of the two temporal subsamples support the presence of demographic change over time at Ban Chiang (Table 3) . Although very young children are underrepresented in both subsamples, subadults (a20 years) comprise 30 percent of these samples, frequencies which are within expected cemetery proportions (Weiss 1973 : 49) . The sex ratio reverses itself over time, with males overrepresented in the Early Group ðn ¼ 137Þ and underrepresented in the Late Group ðn ¼ 83:3Þ. This di¤erence argues for sampling error, rather than a bias resulting from errors in determining sex, or cultural implications such as female infanticide.
Life expectancy at birth for the Late Group (28.1 years) is several years lower than the life expectancy at birth in the Early Group (30.4 years). By the age of 15 years, the decline in life expectancy is slightly greater (20.8 years in the Late Group versus 24.4 years in the Early Group), reflecting higher mortality in the Late Group burials. Life expectancy at Ban Chiang, however, is dramatically greater than the hunting-gathering-fishing Jomon people of Japan where life expectancy at age 15 years was reported to be only 16 years (Kobayashi 1967 : 148) .
The mean adult (>15 years) age-at-death in the Ban Chiang temporal subsamples also declines over time (39.3 to 35.8 years). However, both values fall at the high end of the range in preagricultural and agricultural prehistoric Japanese males (Kobayashi 1967 : 147) , suggesting that, even with intensification of rice agriculture, the Ban Chiang inhabitants sustained a broad resource base and relatively ''healthier'' lifestyle than the prehistoric Japanese.
The birth rate, calculated from the inverse of the life expectancy at birth, increases from the Early Group (32/1000) to the Late Group (36/1000) burials, a change consistent with expectations of increased fertility in intensified agricultural economies. Declines in life expectancy and mean age-at-death, and an increase in fertility, which are expected with the transition to intensified agriculture, are supported by the mortality-based statistics of the two temporal subsamples from Ban Chiang.
Fertility-Based Estimates -Palaeodemographic proportions that emphasize fertility rather than mortality statistics provide an opportunity for assessing the demographic proportions of the two temporal subsamples that mitigate the biases of adult aging methods and the underrepresentation of subadults (Buikstra and Konigsberg 1985; Buikstra et al. 1986; Howell 1982; Jackes 1992; Lovejoy 1971) . The D20þ/D5þ ratio (Konigsberg et al. 1989 : 628) , or proportion of individuals who live beyond 20 years of age to those who survive the first five years of life, is inversely related to fertility. The D20þ/D5þ ratio declines slightly in the Late Group burials at Ban Chiang, suggesting an increase in fertility over time (0.851 : 0.842).
The juvenile : adult ratio ( JA), or ratio of individuals aged from 5 to 14.9 years to those over 20 years of age ( Jackes 1992 : 215) , also decreases slightly in the later phases at Ban Chiang (0.111 to 0.094). This decline means that the proportion of juveniles to adults in the Late Group is lower than in the Early Group, and reflects a decline in fertility ( Jackes 1994 : 176) , opposite the trend indicated by the D20þ/D5þ statistic. The mean childhood mortality (mcm), or average of childhood mortality rates ( Jackes 1992 : 215) , increases slightly from the Early Group to the Late Group burials (0.052 and 0.055), but the absence of any individuals in the 10-15-year age interval in the Late Group significantly impacts this value. An increase in juvenile mortality suggests an increase in fertility ( Jackes 1994 : 179) .
The dependency ratio (DR) is another proportion that is useful for visualizing the composition of the skeletal sample by evaluating the contributions of the inhabitants (Howell 1982) . Assuming individuals aged less than 15 and more than 50 years as dependents, in the Early Group burials the DR (30.9/59.0 or 0.52) reflects two workers for every dependent, suggesting a lifestyle with reduced stress factors. This lifestyle is maintained through time, since the ratio in the Late Group burials (14.9/31.17, 0.48) is nearly identical. This result is inconsistent with expectations because increased fertility should result in increased numbers of children or dependents and an increase in the dependency ratio.
Dental Palaeopathology
The contribution of carbohydrates relative to other components of the diet typically increases with intensifying agriculture. An increase in carbohydrate consumption may result in an increase in the skeletal indicators of dental infectious disease, such as carious lesions, dental abscessing, and premortem tooth loss (Larsen 1995 : 187; Turner 1979 ). In addition, agricultural intensification implies a decline in the utilization of the broad range of natural resources and concentration on a restricted food source that may not be as nutritionally complete. A decline in nutritional quality and the consequences of sedentism (e.g., poor water quality, refuse and human waste accumulation, increased exposure to infectious agents) a¤ect the growth, development, and immunocompetence of children, and may result in increased childhood illnesses and an increase in general physiological stress. Nonspecific indicators of infant and childhood stress include the prevalence of dental enamel hypoplasias and the attainment of adult stature.
Information on two dental pathological conditions, dental caries and enamel hypoplasia, are assessed. Temporal change in the frequencies of carious lesions will reveal whether or not there is evidence for an increase in carbohydrate consumption, and temporal change in the frequencies of dental enamel hypoplasias will reveal whether there is evidence for an increase in general physiological stress.
Dental Caries -As Larsen (1995, 1997) and others (Hillson 1996 : 283-284; Lukacs 1989 : 267; Turner 1979 ) have noted, caries are not common until the adoption of agriculture. The subsistence economy of the Ban Chiang inhabitants included rice from the beginning of the mortuary sequence (White 1986 (White , 1995a . Rice was a portion of a varied diet that is presumed to have also relied on yam cultivation as well as wild resources gathered from the surrounding environmental mosaic (White 1995a) . Since both rice and yams are starches, increased reliance on either or both of these foods would theoretically result in an increase in carious lesion frequency. The increase in carious lesions may result from an increase in starchy-sticky foodstu¤s that adhere to the teeth, or a decline in tooth wear. Rapid and severe attrition of the tooth crown surface removes the fissures that can catch and hold food particles, thus reducing the formation of carious lesions. If there is a reduction in the fiber or grit in the diet, tooth wear will be reduced and there may be an increase in carious lesions. Turner (1979 : 622) documented mean carious lesion frequencies ranging from 1-2 percent of teeth in hunter-gatherers, to 4.37 percent in mixed economies, and 8.56 percent in agricultural economies. Among the groups surveyed were the Jomon of Japan, a prehistoric population with a mixed economy but with a caries rate of 7.2 percent. Turner (1979 : 632) suggested that this relatively high rate of carious lesions may reflect the presence of other food products high in starch, such as taro or sweet potato.
A more recent analysis of carious lesion frequencies in three archaeological skeletal series from Thailand (Tayles et al. 2000) found no evidence for an increase in frequency over time despite evidence for intensification of agriculture. In fact, the data suggested a decline in carious lesion frequency over time. The authors' conclusion was that rice is not as cariogenic as other grains associated asian perspectives . 40(2) . fall 2001 with agriculture and that the interaction between age, sex, diet, and all of the other dental pathologies is too complex to be reduced to a single agent.
Comparisons of the frequencies of carious lesions in the Early Group and Late Group burials from Ban Chiang (Table 4) indicate that the overall frequency of carious lesions is slightly greater in the Early Group (7.6 percent) relative to the Late Group burials (5.2 percent). The frequencies for both groups are quite low, falling well within the ''mixed-economies'' range, which has been delineated using skeletal samples worldwide (Lukacs 1989 : 281; Turner 1979) . The di¤erence in carious lesions frequency between the two groups is not statistically significant, a finding that is tempered by the fact that the sample sizes are small in the Late Group burials. The decline in carious lesions in these teeth is the opposite of what would be expected with an increased reliance on agricultural foodstu¤s but is consistent with the findings of Tayles and her associates (Tayles et al. 2000) . Examining the frequencies of carious lesions by jaw and tooth reveals a statistically significant decrease in carious lesions of the second and third molar teeth of the Late Group burials, the opposite of what would be expected with an increased reliance on agricultural foodstu¤s.
With a caveat for small sample size, one possible explanation for the decline in carious lesions in the Late Ban Chiang sample is a decline in tooth wear; however, the majority of the molars a¤ected are second and third molars, which typically exhibit less wear than the first molars. Carious lesions of the anterior teeth, often noted to be the result of advanced dental attrition in the whole Ban Chiang series, do not exhibit any statistically significant changes over time.
A second explanation for these enigmatic results may be that, although a transition toward intensified agriculture is occurring, the subsistence system is still broadly based and has not been completely dominated by a single food product. As a corollary to this explanation, there may be a shift from sweeter starchier carbohydrate sources (e.g., yams) toward rice, a less cariogenic carbohydrate.
Dental Enamel Hypoplasia -Changes in the prevalence of dental enamel hypoplasias in the permanent teeth can suggest changes in general physiological stress in early childhood during the development of the teeth (Goodman et al. 1984 : 25-26; Goodman and Rose 1991 : 281-282; Hillson 2000 : 249-250; Skinner and Goodman 1992) . The adoption of agriculture and its intensification typically results in a less nutritionally complete diet, and sedentism results in increased exposure to pathogens, a¤ecting growth, development, and overall health, and resulting in an increase in enamel hypoplasias (e.g., Cohen and Armelagos 1984; Kent 1986; Larsen 1995 : 193) .
In the Ban Chiang series there is a statistically significant increase over time in the overall frequency of enamel hypoplasias in the permanent teeth (Table 5) . Not unexpectedly, given the predilection of the anterior teeth for hypoplasias, the incisors and canines are the most commonly a¤ected teeth in both temporal subsamples. The significant increase in hypoplasia frequency in the Late Group burials is expected with intensified agriculture and may reflect a change in the quality or quantity of the childhood diet, increased infectious disease, or other factors.
Since each tooth class records stress at slightly di¤erent ages, these frequencies can also be examined for subtle changes in the timing of the physiological stress episodes (Wright 1997 : 241) . The mandibular central incisors show a statistically significant increase in hypoplasias over time, suggesting a younger age for childhood stress in the Late Group burials. Examination of the other tooth class frequencies shows slight increases in the occurrence of hypoplasias in the posterior teeth but the di¤erences are not statistically significant. Thus, the a¤ected tooth classes suggest only one slight change in the pattern of hypoplasia age-atoccurrence.
The overall increase in hypoplasia frequency is expected with an increasing dependence upon agricultural products. The fact that the pattern of age-atoccurrence does not appear to change over time suggests that the causes of this childhood stress are remaining stable but may be exacerbated by other factors; perhaps a slight decline in nutritional quality, or a slight increase in population asian perspectives . 40(2) . fall 2001 density are causing an increased prevalence of the typical childhood stressors over time.
Cribra Orbitalia
General indicators of iron deficiency anemia (i.e., porotic hyperostosis, cribra orbitalia) are expected to increase with agricultural intensification and sedentism (Kent 1992; Larsen 1995 : 199; Stuart-Macadam 1992) . Exceptions to this pattern (e.g., Fairgrieve and Molto 2000; Walker 1986 ) suggest that factors related to iron availability, iron resorption, and disease also play a crucial role in the etiology of iron deficiency anemia. In addition to intestinal parasites, malarial parasites and possible genetic anemias (e.g., thalassemia) may have been present in the prehistoric populations of Thailand and these factors would have contributed to chronic anemia (Brothwell 1991; Poolsuwan 1991; Tayles 1996) .
The skeletal series from Khok Phanom Di, a prehistoric coastal site in central Thailand, has osseous evidence for the presence of a genetic anemia (Tayles 1992 (Tayles , 1996 . The evidence includes a high frequency of cribra orbitalia, enlarged nutrient foramina, abnormal cranial vault and facial bones, and appendicular skeletal changes. Cribra orbitalia was noted in 54.4 percent (31 of 57) of adults and 76.9 percent (10 of 13) of subadults aged 1 to 14 years (Tayles 1992 : 303) . None of the substantial ðn ¼ 63Þ infant (<1 year of age) sample was a¤ected with cribra orbitalia.
The northeastern Thailand skeletal series from Non Nok Tha and Ban Chiang do not exhibit overwhelming evidence for genetic anemia (Douglas 1996; Pietrusewsky and Douglas 2002) . In the Non Nok Tha skeletal series, cribra orbitalia was observed in 11.9 percent (7 of 59) of the adults and in none (0 of 11) of the subadults (Douglas 1996 : 337) . In this analysis, one indicator of iron deficiency anemia, cribra orbitalia, is examined for temporal change (Table 6 ).
The frequencies of cribra orbitalia in Ban Chiang adults and subadults fall between the frequencies of cribra orbitalia in the Non Nok Tha and Khok Phanom Di skeletal series. The results of the temporal comparison are enigmatic, likely a reflection of the e¤ects of the significant sample size di¤erences between these two temporal groups. There is a statistically significant increase in adults with cribra orbitalia in the Late Group burials, which is apparently attributable to an increase in the frequency of cribra orbitalia in adult males. This increase is what would be expected given the presumption of agricultural intensification during the Middle and Late periods at Ban Chiang.
However, in the Ban Chiang subadults there is a decline in cribra orbitalia frequency from the Early Group (55.6 percent) to the Late Group burials (16.7 percent). Although the temporal di¤erence in cribra orbitalia frequency in subadults seems quite large, it is not statistically significant. When adults and subadults are combined, there is no statistically significant change in cribra orbitalia frequency over time. 
Adult Stature
Stature, as an indicator of generalized stress during childhood, provides an additional evaluation of health over time in the Ban Chiang temporal subsamples. Temporal changes in adult stature are frequently the result of various stressors, including nutritional deficiencies, chronic diseases, and genetic factors (HussAshmore et al. 1982; Johnson and Zimmer 1989) . While not universal, stature, as well as individual bone dimensions, is reduced in the transition from huntergatherer to agriculturally based economies (Larsen 1997 : 16) . Table 7 summarizes the mean estimated statures for Ban Chiang males and females using several different stature estimation formulae. No statistically significant di¤erences are found between the mean statures of Early Group and Late Group burials from Ban Chiang.
The stability of mean stature from the Early to Late periods suggests little change in the environmental and subsistence systems and maintenance of physiological stability across time.
Infectious Diseases
As human populations shift from small, mobile groups of related individuals to larger, sedentary villages, pathogens typically increase (Cohen and Armelagos 1984; Larsen 1995 : 199) . Although this shift is commonly associated with agriculture, it is likely that the major factor contributing to an increase in infectious disease is sedentism (Kent 1986; Larsen 1995 : 199) . A constellation of potential diseasecausing changes occur as people become ''domesticated'' or sedentary, including but not limited to continuous and close contact with accumulating human waste, water contaminants, food contaminants, domesticated animals, parasites, other human beings, and an increasing exposure to people and disease from elsewhere through trading partners.
The distribution of infectious lesions over time in the Ban Chiang skeletons is shown in Table 8 . Lesions in adults are noted in both males and females. Of the five subadults with evidence for infectious disease, three are newborns, one is an infant, and one is a child. None of the lesions noted in either adults or subadults is pathognomonic for a specific infectious disease such as tuberculosis or treponematoses (Douglas 1996 : 298) . The relatively di¤use distribution of these cases over time, and the absence of patterns in a¤ected lesions, supports a conclusion of localized etiologies rather than epidemic or endemic disease. The conspicuous absence of infectious lesions in the earliest phases of mortuary activity (Early period I-III) suggests there may be an increase in cases over time, but the e¤ects of di¤erential preservation in these early skeletons may also be a factor.
Trauma
Accidental and violence-related trauma has a mixed association with sedentism, agriculture, and intensified agriculture in archaeological skeletal samples surveyed on several continents (Cohen and Armelagos 1984 : 590-591; Larsen 1995 Larsen : 198, 1997 Milner 1995) . The problems of reporting trauma and di¤eren-tiating accidental from violent injury are credited with this lack of a clear trend (Cohen and Armelagos 1984 : 591; Larsen 1997 : 117) , though little mention is made of the possibility that the variation observed is real. The patterns of traumatic injury in the early inhabitants of Thailand are not well known, but two interpretations based on archaeological evidence have emerged. Higham (e.g., 1996 : 11) has argued, based on the presence of weapons in mortuary contexts, that interpersonal conflict was likely, while White (1982a White ( , 1995b has proposed low levels of conflict. The temporal distribution of traumatic injury in the Ban Chiang skeletal series (Table 9 ) supports its relative randomness throughout the sequence. Traumatic injury is infrequent in both the earliest (Early period I-II) and latest (Middle period VIII to Late period) phases of the Ban Chiang mortuary sequence, and appears to increase in the intervening phases (Early period III to Middle period VII). The largest number of individuals a¤ected ðn ¼ 7Þ is in Early period IV. This apparent clustering is probably a reflection of di¤ering sample sizes since the largest number of burials were recovered from the Early period IV to Middle period VII phases.
The most common fracture is that of the ribs, found in five individuals (two females and three males), distributed over four phases. The rib fractures are typically multiple, occur in the mid to lower ribs (i.e., fifth to twelfth) and are all on the left side. Other than this, there are no patterns in these injuries: no fractures of similar size and shape, no defensive injuries, and no in situ weapons (Douglas 1996 (Douglas : 293, 1997 . Moreover, 8 of the 20 individuals (40.0 percent) with traumatic injuries are females. These observations do not negate the possibility of warfare but certainly argue against it as a prevalent behavior.
discussion of results and conclusions
Reference models for populations from all over the world undergoing the shift to sedentism, agriculture, and the intensification of agriculture predict a decline in health resulting from multiple factors. These factors include a decrease in dietary quality, quantity, and variability, and an increase in parasitism and infectious disease. Examination of the Ban Chiang skeletal series for changes over time in selected indicators of health and disease yields mixed results. Despite the fact that the mortuary complex at Ban Chiang spans more than two millennia and encompasses a period of known agricultural intensification, there is little evidence for major changes in the health of these early inhabitants. Moreover, where there is evidence of temporal change, it does not always conform to the patterns predicted by the conventional model of the kinds and directions of change expected in populations undergoing agricultural intensification.
Comparisons of palaeodemographic parameters in the Early Group (presumed hunter-gatherer-cultivators) and Late Group burials ( presumed intensified agri- culturalists) at Ban Chiang give inconsistent results. An increase in fertility over time is suggested by the birth rate (1/e o b ), the D20þ/D5þ ratio, and mean childhood mortality, but a decrease in fertility is suggested by the juvenile : adult and dependency ratios. Indications of increased mortality in the Late Group burials at Ban Chiang are more consistent and include declines in mean age-at-death, life expectancy at birth, and life expectancy at age 15 years. However, most of these temporal di¤erences are slight and these results must be viewed with caution given the very small sample sizes, biases of the overall skeletal sample, and problems inherent in palaeodemographic analysis.
Though the expected increase in fertility associated with intensified agriculture is not seen in the Ban Chiang skeletal series, there is an apparent trend toward increasing mortality in the Late Group burials. A larger Late period skeletal sample from Ban Chiang would help resolve some of the inconsistencies in this palaeodemographic analysis and substantiate this apparent trend toward increased mortality with intensified agriculture. Perhaps the most interesting conclusion to be drawn from this palaeodemographic analysis is that there is no evidence for dramatic changes in Ban Chiang palaeodemography over the time frame of the occupation of the site.
The evidence for a decline in health in the Ban Chiang skeletal series, evaluated by comparing frequencies of two dental pathological conditions, carious lesions and dental enamel hypoplasias, over time, is also enigmatic. An increased reliance on a cereal diet and decreased dietary variety, which typically accompanies agricultural intensification, usually results in an increase in dental caries. The opposite trend was found in the Ban Chiang remains, the prevalence of carious lesions shows a decline in the later phases. The decline in carious lesions may reflect a decrease in dental attrition that occurs with the shift from tough, fibrous, gathered foods to agricultural products. More important perhaps is that the overall frequency of carious lesions throughout the sequence is less than 10 percent, falling into the range of ''pre-agricultural'' or mixed economies. This finding suggests that the diet continued to be diverse and broadly based throughout the mortuary sequence (i.e., from the pre-metal through the Iron Ages) at Ban Chiang and that the diet may not have been as cariogenic a diet as occurs in other intensified agricultural systems.
Contrary to the dental caries data, the frequencies of dental enamel hypoplasias exhibit the anticipated increase over time. However, the pattern of peak age-atoccurrence of the defects remains consistent over time. The temporal sample sizes are very small and the temporal distribution of these skeletons may be too close to the transition to intensification to be registering the changes. Again, a larger skeletal sample from the Late period at the site would contribute to the resolution of this question.
In addition to the expected increase in dental enamel hypoplasias, the combined e¤ects of sedentism, increasing population density, and agricultural intensification are expected to result in an increase in other indicators of physiological stress such as cribra orbitalia, infectious disease, and trauma, and a decline in adult stature. Cribra orbitalia frequency in adults increases over time but declines in subadults, an enigmatic result that suggests small sample biases are a¤ecting the analysis. Alternatively, this result may suggest increased mortality in the subadults in the later phases of the mortuary sequence (a finding not supported by the palaeodemography). Contrary to expectations, no significant change in mean statasian perspectives . 40(2) . fall 2001 ure between the temporal subsamples is found, and no temporal patterns in infectious lesions could be identified.
Societies often show evidence for increased interpersonal conflict with agricultural intensification, leading to intercommunity violence. During the Ban Chiang sequence, the occasional spear point, axe, and arrowhead were found, which might be expected to suggest interpersonal violence, but the temporal distribution of trauma shows no evidence for wounds consistent with systematic warfare as would be expected with agricultural intensification.
Factors useful in the consideration of these results are the archaeological evidence for extreme variability in mortuary ritual, site use, pottery forms, and so forth that characterizes this period in the prehistory of Thailand (e.g., White 1995b). Such variability implies a variety of solutions to the consequences of sedentism and intensified agriculture. Another factor is the tropical monsoonal environment, which, though also unpredictable, allows a wide range of hunting and gathering possibilities (e.g., fishing, garden hunting, expansion of natural habitats for cultigens). Although there may have been an increased emphasis on rice over time, there was not an increased dependence on rice. The long-term e¤ects of intensified rice agriculture may not be visible in the samples selected for this analysis; sex di¤erences in temporal changes have not been examined completely. Further examination of these subtle temporal patterns may lead to a fuller appreciation of intriguing details in human biological history in Southeast Asia.
In conclusion, the skeletal evidence at Ban Chiang supports an overall continuity in the health status of these prehistoric inhabitants, with only a few relatively subtle changes over time. Agricultural intensification seems not to have had as dramatic an impact on the skeletal biology of this group of people in comparison to other groups, such as the Amerindians with the introduction of maize. Thus, the prehistoric inhabitants of Ban Chiang appear to be an exception to the general model of declining health over time.
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The results of this analysis are mixed. There are decreases in life expectancy and mean age-at-death that are consistent with a decline in health over time, but evidence for an increase in fertility, expected with intensified agriculture, is not found. Expected temporal increases in dental enamel hypoplasia and adult cribra orbitalia are documented. However, the expected decline in adult stature and expected increases in dental caries, cribra orbitalia in subadults, skeletal infection, and traumatic injury are not found. Overall, the skeletal indicators support continuity in Ban Chiang health, suggesting continuous reliance on a broadly based subsistence system. These findings do not fit the typical pattern demonstrated for other human groups experiencing the transition to sedentism and intensified agriculture and may support the contention that Southeast Asia's archaeological sequence di¤ers markedly from those studied elsewhere in the world. Keywords: palaeopathology, palaeodemography, dental pathology, bioarchaeology, rice, agriculture, prehistory, Thailand, Southeast Asia.
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